(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(ID EP 1 291 227 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

12.03.2003 Bulletin 2003/11 

(21) Application number: 02019582.2 

(22) Date of filing: 02.09.2002 



(51) IntCI. 7 : B60K 31/00 



(84) Designated Contracting States: 


• Ishtda, Shinnosuke 


AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 


Wako-shi, Saitama-ken (JP) 


IE IT LI LU NIC NL PT SE SK TR 


• Tanaka, Jun 


Designated Extension States: 


Wako-shi, Saitama-ken (JP) 


AL LT LV MK RO SI 






(74) Representative: 


(30) Priority: 04.09.2001 JP 2001267795 


Prechtel, Jorg, Dipl.-Phys. Dr. etal 




Weickmann & Weickmann 


(71) Applicant: HONDA GIKEN KOGYO KABUSHIKI 


Patentanwalte 


KAISHA 


Postfach 86 08 20 


Minato-ku Tokyo (JP) 


81635 Munchen (DE) 


(72) Inventors: 




• Kondo, Satoshi 




Wako-shi, Saitama-ken (JP) 





CM 
< 

CM 
CM 

5> 
CM 



(54) Vehicle travel control apparatus 

(57) The invention carries out appropriate travel 
control so that a vehicle travels along recognized lane 
markings, and at the same time, prevents making the 
driver feel discomfort during travel control. In the case 
that the white line recognition becomes not possible, the 
delay time TD is shortened depending on a previous 
continuous time interval of a recognition state. In the 
case that the white line recognition flag becomes pos- 
sible, the delay time TD is extended depending on the 
previous continuous time interval. In the case that the 
count value of the ON time measuring counter TON is 
equal to or greater than the delay time TD and the white 
line recognizing is possible, the compensation control is 
permitted, and reversion to the ON state of the travel 
control based on recognized white lines is permitted. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a travel control 
apparatus that recognizes lane markings on the road 
from images recorded by a camera, and carries out trav- 
el control such that the vehicle travels along these lane 
markings. 

Description of the Related Art 

[0002] In the conventional vehicle steering apparatus 
disclosed, for example, in Japanese Unexamined Pat- 
ent Application, First Publication, No. Hei 11-78948, is 
known in which lines on the road (for example, lane 
markings such as while lines) are detected by process- 
ing images obtained from a camera mounted on the ve- 
hicle that records the travel path, and compensates the 
steering torque input by the driver so that the vehicle 
travels along this line. 

[0003] However, in the vehicle steering apparatus ac- 
cording to the conventional technology described 
above, in the case that the detection of the lines on the 
road is impossible, the execution of the steering control 
that compensates the steering torque input by the driver 
is suspended, and inappropriate steering control is pre- 
vented by restarting the steering control at a point in time 
when the detection of the line on the road can be de- 
tected. 

[0004] However, the frequency that the detection of 
lines on the road becomes impossible due to the state 
of the surface of the road being traveled, or the state of 
the road surface, for example, accumulated snow, a bad 
surface, a wet surface, or the road surface in a tunnel 
or the like is high, and there are cases in which the steer- 
ing control is switched on and off frequently. Thereby, 
the compensation of the steering torque input by the 
driver switches ON and OFF frequently, and there is a 
concern that this may cause discomfort for the driver. 
[0005] In consideration of the above described prob- 
lems, it is an object of the present invention to provide 
a travel control apparatus for a vehicle that carries out 
appropriate travel control so that the vehicle travels 
along recognized lane markings, and at the same lime 
can prevent making the driver feel discomfort while trav- 
el control is being carried out. 

SUMMARY OF THE INVENTION 

[0006] In order to solve the problems described above 
and attain the object, in a first aspect of the vehicle travel 
control apparatus according to the present invention 
that comprises a travel path recognizing device (for ex- 
ample, the camera 25 and the image recognition 
processing unit 26 in the embodiments described be- 



low) that recognizes the travel path of the vehicle, a rec- 
ognition condition determining device (for example, step 
S 01 , step S 04, and step S 07 in the embodiments de- 
scribed below) that determines the quality of the recog- 

5 nition condition of the travel path recognizing device, 
and a travel control device (for example, step S 10 in 
the embodiments described below) that determines the 
possibility of executing the travel control for the vehicle 
using the results of the recognition of said travel path 

10 recognizing device based on the results of the determi- 
nation of the recognition condition determining device, 
wherein said travel control device determines the pos- 
sibility of executing the travel control for the vehicle 
based on at least one of the favorably determined con- 

15 tinuous condition or the unfavorably determined contin- 
uous condition that is determined by the recognition 
condition determining device. 

[0007] According to a vehicle travel control apparatus 
having the struclure described above, the travel path 
20 recognition device analyses image data or the like of the 
travel path obtained by video recording using, for exam- 
ple, cameras mounted on the vehicle, and recognizes 
the lane markings, such as the white lines, on the travel 
path. At this time, the recognition condition determining 

25 device determines the quality of, for example, the rec- 
ognition condition of the sequence of recognition 
processing and recognition results in the travel path rec- 
ognizing device, for example, the possibility of recogni- 
tion or the precision of the recognition results. In addi- 

30 tion, the possibility of executing the travel control de- 
pends not simply on the results of the determination of 
the quality of the recognition condition determining de- 
vice, but also on each continuing condition of the quality 
determination, such as the history of each continuous 

35 time interval. 

[0008] Thereby, for example, even in the casethatthe 
quality determination in the recognition condition deter- 
mining device switches frequently, it is possible to pre- 
vent the accompanying possibility of execution of the 

40 travel control from switching frequently, and the recog- 
nition condition determining device appropriately sets 
the possibility of execution of the travel control such that 
it is appropriately switched depending on each continu- 
ation condition of a favorable determination or unfavo- 

45 rable determination, and thereby it is possible to prevent 
the driver from feeling discomfort. 
[0009] In a second aspect of the vehicle travel control 
apparatus according to the present invention, said con- 
tinuous condition of the quality determination by the rec- 

50 ognition condition determining device is the continuous 
time interval from the starting time of the favorable de- 
termination or unfavorable determination (for example, 
the count value of the ON time measuring counter TON 
and the count value of the OFF time measuring counter 
55 TOFF in the employments described below), and said 
travel control device determines the possibility of exe- 
cution of the travel control of the vehicle based on a ref- 
erence time (for example, the delay time TD in the em- 
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bodiments described below) that is increased or de- 
creased depending on the continuous time interval. 
[0010] According to the vehicle travel control appara- 
tus having the structure described above, for example, 
the longer the continuous time interval of the favorable 5 
determination, the travel control device determines that 
there exists a state appropriate for executing the travel 
control using the result of the recognition of the travel 
path recognizing device, and the reference time, for ex- 
ample the delay time when the possibility of execution 
of the travel control is switched, is decreased. In con- 
trast, for example, the longer the continuous time inter- 
val of the unfavorable determination, the travel control 
device determines that there exists a state that is not 
appropriate for executing the travel control using the re- 
sult of the recognition of the travel path recognizing de- 
vice, and a reference time : for example, the delay time 
when the possibility of execution of the travel control is 
switched, is increased. 

[0011] Thereby, the travel control device can deter- 
mine the possibility of executing travel control by suita- 
bly determining whether or not it is in a state appropriate 
for executing the travel control using the result of the 
recognition of the travel path recognizing device based 
on the reference time, and thereby it is possible to pre- 
vent making the driver feel discomfort while travel con- 
trol is being executed. 

[001 2] Furthermore, a third aspect of the vehicle trav- 
el control apparatus according to the present invention 
comprises a reference time update device (for example, 
step S 02 and step S 05 in the embodiments described 
below) that decreases said reference time in the case 
that there is a favorable determination by the recognition 
condition determining device and increases said refer- 
ence time in the case that there is an unfavorable de- 
termination by the recognition condition determining de- 
vice, and said travel control device compares the refer- 
ence time with the favorable determination continuous 
time interval (for example, the count value of the ON 
time measuring counter TON in the embodiments de- 
scribed below) that is the continuous time interval from 
the start time of the favorable determination by said rec- 
ognition condition determination device, and when the 
favorable determination continuous time interval is long- 
er than said reference value, the execution of the travel 
control of the vehicle is permitted. 

[0013] According Lo the vehicle travel control appara- 
tus having the structure described above, during the 
switching of the possibility of execution of the travel con- 
trol, for example, from the state in which the execution 
of the travel control is not permitted, when switching to 
the state in which execution is permitted, in the state in 
which execution of the travel control is not permitted, the 
reference time update device measured the continuous 
time interval of the unfavorable determination by the rec- 
ognition condition determining device, and then increas- 
es the reference time, for example the delay time when 
switching the possibility of execution of the travel con- 



4 

trol, according to the continuous time interval of this un- 
favorable determination. 

[0014] In addition, when there is a favorable determi- 
nation by the recognition condition determining device, 
the travel control device compares the favorable deter- 
mination continuous time interval, which is the continu- 
ous time interval from the start time of this favorable de- 
termination, with the reference time, and in the case that 
the favorable determination continuous time interval 
continues long enough to exceed the reference value, 
the execution of the travel control is permitted. There- 
fore, in the case that the favorable determination con- 
tinuous time interval does not satisfy the reference time, 
the execution of the travel control is not permitted, and 
the state in which it is not permitted continues. 
[0015] Thereby, for example, in the case that the fa- 
vorable determination in the recognition condition deter- 
mining device switches frequently, the travel control de- 
vice determines that a slate thai is appropriate for exe- 
cuting travel control using the result of the recognition 
of the travel path recognition device does not exist, and 
frequent switching of the possibility of execution of the 
travel control can be prevented, and thereby it is possi- 
ble to prevent making the driver fool discomfort while 
the travel control Is being carried out. 
[0016] Furthermore, in a fourth aspect of the vehicle 
travel control apparatus according to the present inven- 
tion, it is possible to change at least one of either the 
ratio of the decrease (for example, the delay time short- 
ening gain GR in the embodiments described below) 
when decreasing the reference time in the case that 
there is a favorable determination by said recognition 
condition determining device or the ratio of the increase 
(for example, the delay time extending gain GE in the 
embodiments described below) when increasing the ref- 
erence time in the case that there is an unfavorable de- 
termination by said recognition condition determining 
device. 

[0017] According to the vehicle travel control appara- 
tus having the structure described above, the possibility 
of execution of the travel control can be switched even 
more appropriately for example, by allowing updating 
depending on the ratio of the increase or the ratio of the 
decrease of the reference time in addition to each con- 
tinuous time interval of the quality determination when 
updating the reference value that serves as the delay 
time or the like when switching the possibility of execu- 
tion of the travel control. 

[0018] Furthermore, a fifth aspect of the vehicle con- 
trol apparatus according to the present invention com- 
prises an actuator (for example, the motor 20 in the em- 
bodiments described below) that drives a steering 
mechanism (for example, the manual steering power 
generating mechanism 16 in the embodiments de- 
scribed below) that can steer the front steering wheels 
(for example, the front steering wheels 1 9, 1 9 in the em- 
bodiments described below) of the vehicle, and a drive 
control device (for example, the EPS control apparatus 
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24 in the embodiments described below) that drives the 
actuator such that the vehicle travels along said travel 
path that has been recognized by the travel path recog- 
nizing device, wherein said drive control device updates 
the compensation proportion when compensating the 
steering torque based on the result of the determination 
of said recognition condition determining device. 
[0019] According to a vehicle travel control apparatus 
having the structure described above, the travel control 
device determines the possibility of execution of the 
travel control according to each of the continuation con- 
ditions of the quality determination of the recognition 
condition determining device, and at the same time, up- 
dates the amount of the compensation of the steering 
torque during travel control depending on the result of 
the quality determination by the recognition condition 
determining device. 

[0020] Thereby, the switching timing of the possibility 
of execution of the travel control can be appropriately 
set, and at the same time, the compensation proportion 
of the steering torque can be set to an appropriate value, 
and it is possible to prevent even further making the driv- 
er feel discomfort during travel control. 
[0021] Furthermore, in a sixth aspect of the vehicle 
travel control apparatus according to the present inven- 
tion, the larger the continuous proportion of the favora- 
ble determination by the recognition condition determin- 
ing device, the more said drive control device increases 
the compensation proportion. 

[0022] According io the vehicie travel control appara- 
tus having the structure described above, the larger the 
continuation proportion of the favorable determination 
by the recognition condition determining device, i.e., the 
longer the continuous time interval of the favorable de- 
termination, the drive control device determines that 
there is a state suitable for executing the travel control 
using the result of the recognition of the travel path rec- 
ognition device, and the compensation proportion of the 
steering torque during execution of the travel control is 
increased. 

[0023] Thereby, during the condition suitable to exe- 
cuting the travel control, the steering of the driver is ap- 
propriately assisted during travel on a high-speed high- 
way during clear or rainy weather or the like. 
[0024] Furthermore, a seventh aspect of the vehicle 
travel control apparatus of the present invention com- 
prises a deviation determining device (for example, the 
LKAS control apparatus 23 in the embodiments de- 
scribed below) that recognizes the position of the vehi- 
cle in the traverse direction of the travel path based on 
the result of the recognition of said travel path recogniz- 
ing device, and when the position of this vehicle arrives 
at a predetermined reference position (for example, the 
deviation warning start threshold value TH 1 in the em- 
bodiments described below) that indicates the deviation 
from the travel path, determines whether or not there is 
the possibility that the vehicle will deviate from the travel 
path, wherein the deviation determining device updates 



said reference position based on the result of the deter- 
mination of the recognition condition determining de- 
vice. 

[0025] According to the vehicle travel control appara- 

s tus having the structure described above, in the case 
that the position of the vehicle with respect to the lane 
markings on the travel path recognized by the travel 
path recognition device departs from the predetermined 
reference position by a certain amount, the deviation de- 

10 termining device determines that there is the possibility 
that the vehicle will deviate from the travel path. At this 
time, the deviation determining device updates the ref- 
erence position based on the result of the quality deter- 
mination of the recognition condition determining de- 

15 vice : and by making the recognition condition of the se- 
quence of recognition processing and the result of the 
recognition or the like in the travel path recognizing de- 
vice reflect the setting of the reference position, it is pos- 
sible to carry out suitable deviation determination that 

20 depends on whether or not there exists a condition re- 
quiring caution during travel. 

[0026] Furthermore, in an eighth aspect of the vehicle 
travel control device according to the present invention, 
the smaller the continuous proportion of the favorable 
25 determination by said recognition condition determining 
device, the deviation determining device updates said 
reference position such that, the possibility that the ve- 
hicle will deviate from the travel path is easily deter- 
mined. 

30 [0027] In a vehicle travel control apparatus having the 
structure described above, the smaller the continuous 
proportion of the quality determination by the recogni- 
tion condition determining device, the deviation deter- 
mining device determines that there exists a condition 

35 requiring caution during travel, and the reference posi- 
tion is updated so that it is easy to determine that the 
possibility that the vehicle will deviate is high. 
[0028] For example, the smaller the continuous pro- 
portion of the favorable determination, the easier it be- 

40 comes to determine that the possibility the vehicle will 
deviate is high due to the reference position approach- 
ing the lane marking on the travel path. Depending on 
the results of this determination, it becomes possible to 
notify the driver about the necessity of caution during 

45 travel at a more suitable timing. 

[0029] Furthermore, a ninth aspect of the vehicle trav- 
el control apparatus according to the present invention 
comprises a torque detection device (for example, the 
torque sensor 22 in the embodiments described below) 

so that detects the steering torque input by the driver, a 
driving attention determining device (for example, a role 
also played by the LKAS control apparatus 23 in the em- 
bodiments described below) that determines the pres- 
ence or absence of a decrease in the driving attention 

55 of the driver by comparing the condition of the change 
in the steering torque and a predetermined reference 
value (for example, the driver attention determining 
threshold value TH2 in the embodiments described be- 
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low), wherein said driver attention determining device 
updates the reference value based on the result of the 
determination of said recognition condition determining 
device. 

[0030] According to a vehicle travel control apparatus 5 
having the structure described above, in the case, for 
example, that the condition of the change of the steering 
torque input by the driver is smaller than a predeter- 
mined reference value, the driver attention determining 
device determines that the driver attention is decreas- 10 
ing. At this time, the driver attention determining device 
updates the reference value based on the result of the 
quality determination of the recognition condition deter- 
mining device, and by making recognition condition of 
the sequence of recognition processing in the travel 
path recognizing device and the result of the recognition 
reflect the setting of the reference value, it is possible 
to carry out suitable driver attention determination de- 
pending on whether there is a condition requiring cau- 
tion during travel. 

[0031] Furthermore, in a tenth aspect of the vehicle 
travel control apparatus according to the present inven- 
tion, the smaller the continuous proportion of the favo- 
rable determination by the recognition condition deter- 
mining device, said driver attention determining device 
updates the reference value so that it is easy to deter- 
mine that said driver attention is decreasing. 
[0032] According to the vehicle travel control appara- 
tus having the structure described above, the smaller 
the continuous proportion of the quality determination 
by the recognition condition determining device, the 
driver attention determining device determines that 
there exists a condition requiring caution during travel, 
and updates the reference value so that it is easy to de- 
termine that the driver attention is decreasing. Thereby, 
it is possible to notify the driver that caution during travel 
is required at a more suitable timing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] Fig. 1 is a structural diagram of the vehicle trav- 
el control apparatus according to an embodiment of the 
present invention. 

[0034] Fig. 2 is a functional block diagram showing the 
flow of the processing of the steering compensation con- 
trol by the vehicle travel control apparatus shown in Fig. 
1. 

[0035] Fig. 3 is a drawing showing the deviation of the 
vehicle position (transverse offset value) Yd and the ve- 
hicle shift angle Ah with respect to the center line Yc of 
the travel path having a curvature of 1/R. 
[0036] Fig. 4 is a flowchart showing the operation of 
the vehicle travel control apparatus shown in Fig. 1 . 
[0037] Fig. 5 is a graph showing the change in the de- 
lay time TD that depends on the change in each graph 
value of the white line recognition flag F_LN1 and the 
compensation control permission flag F_LN2. 
[0038] Fig. 6 is a graph showing an example of the 
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time change in the generation frequency of each event 
with respect to the ON state and OFF state of the travel 
control when the delay time shortening gain GE = 1 and 
the delay time extending gain GR = 1 . 
[0039] Fig. 7 is a graph showing the time change of 
the delay time TD. 

[0040] Fig. 8 is a graph showing the change in the first 
control gain Kf depending on the delay time TD. 
[0041] Fig. 9 is a graph showing the change in the de- 
viation warning start threshold value TH1 and the driver 
attention determining threshold value TH2 depending 
on the delay time TD. 

[0042] Fig. 10 is a graph showing the distance LD 
from the present position of the vehicle to the border line 
Ye of the travel path. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0043] Below, the vehicle travel control apparatus ac- 
cording to an embodiment of the present invention will 
be explained with reference to the attached figures. Fig. 
1 is a structural diagram of the vehicle travel control ap- 
paratus 10 according to an embodiment of the present 
invention; Fig. 2 is a functional block diagram showing 
the flow of the processing of the steering compensation 
control by the vehicle travel control apparatus 1 0 shown 
in Fig. 1 ; and Fig. 3 is a drawing showing the deviation 
of the vehicle position (transverse offset value) Yd and 
the vehicle shift angle Ah with respect to the center line 
Yc of the travel path having a curvature of 1/R. 
[0044] As shown in Fig. 1 , in this vehicle travel control 
apparatus 10, a manual steering power generating 
mechanism 1 6 is formed by a steering axle 1 2 integrally 
provided with the steering wheel 1 1 communicating with 
the pinion 15a of a rack and pinion mechanism 15 pro- 
vided in the steering gear box 1 4 via the communication 
axle 13 having universal joints 13a and 13b. 
[0045] The pinion 15a meshes with the rack threads 
17a of the rack axle 17, and the rotational movement 
input from the steering wheel 1 1 is converted to a recip- 
rocating action of the rack axle 17 via the pinion 15a, 
and two front steering wheels 1 9 and 1 9 are turned by 
communicating via the tie rods 18 and 1 8 on both ends 
of the rack axle 1 7. 

[0046] The rack axle 1 7 and the motor 20 are dis- 
posed coaxially, and the rotational power of the motor 
20 is converted to a propulsion force via the ball thread 
mechanism provided substantially parallel to the rack 
axle 1 7. Specifically, a drive side helical gear 20a is in- 
tegrally provided on the rotor (not illustrated) of the mo- 
tor 20, and this drive side helical gear 20a meshes with 
the helical gear 21 b integrally provided on the end of the 
screw axle 21a of the ball thread mechanism 21 
[0047] Inside the steering gear box 14, a torque sen- 
sor 22 is provided to detect the steering force Td used 
in the pinion 15a. that is, the steering torque Td input by 
the manual operation of the driver, and the detection sig- 
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nal of the steering torque Td detected by the torque sen- 
sor 22 is input into the LKAS control apparatus 23 and 
the EPS control apparatus 24. 

[0048] The LKAS (lane keeping assistance system) 
23 calculates the amount of the compensation of the 
torque that is necessary for making the vehicle travel 
along the lane markings on the road in the forward di- 
rection of the vehicle as the LKAS control mode. In ad- 
dition, under predetermined conditions, as a torque 
command for outputting to the motor 20 this compensa- 
tion amount, the steering compensating torque Ts is out- 
put to the EPS control apparatus. 
[0049] Thereby, in the LKAS control apparatus 23, in 
addition to the detection signal of the steering torque Td 
output from the torque sensor 22, information about the 
lane markings output from the image recognition 
processing unit 26 described below, detection signals 
output from the yaw rate sensor 27 that detects the yaw 
rale (the angular rotation speed) of the vertical (gravity) 
axle rotation of the center of gravity of the vehicle, the 
detection signal output from the steering angle sensor 
28 that detects the direction and size of the steering an- 
gle input by the driver and acts as a rotary encoder or 
the like provided, for example, on the steering axle 12, 
and the detection signal output from the vehicle wheel 
speed sensor 29 that detects the rotational speed of the 
wheels are input. 

[0050] Furthermore, in the LKAS control apparatus 
23, the signal that notifies about turning ON and OFF 
the turn signal output from the turn signal SW 30, the 
signal notifying about turning ON and OFF the brake 
output by the brake SW 31 , the signal notifying about 
turning ON and OFF the wipers output from the wipers 
SW 32, and the signal notifying, for example, about the 
operation and suspension of the LKAS control appara- 
tus 23 that is output from the main SW 33, are input. 
[0051] Specifically, the LKAS control apparatus 23 is 
set so as to suspend output of the steering compensat- 
ing torque Ts to the EPS control apparatus, for example, 
in the case that a signal from the turn signal SW 
30notifying that the turn signal is ON, the case that a 
signal from the brake SW 31 notifying that the brake is 
turned ON, the case that a signal from the wipers SW 
32 notifying that the wipers are turned ON is input, the 
case that a signal from the main SW 33notifying about 
the suspension of the LKAS control systera the case 
that the extraction processing of the lane marking in the 
LKAS control apparatus 23is difficult, or the like. 
[0052] Furthermore, a warning apparatus 34 that acts 
as a speaker that outputs warning sounds, voice mes- 
sages or the like, a display and a lamp that is turned on 
to carry out warning display or the like, is connected to 
the LKAS control apparatus 23, and, for example, is set 
so as to output a warning in the case that the vehicle 
deviates from inside a predetermined travel region. 
[0053] The EPS control apparatus 24 outputs a motor 
drive current in order to output a compensation amount 
for the steering torque Td to the motor 20 that depends 



on the travel state of the vehicle. 
[0054] Thus, in addition to the detection signal of out- 
put steering compensating torque Ts output from the 
LKAS control apparatus 24 and the steering torque Td 

5 output from the torque sensor 22, the detection signal 
(motor current) l M output from the motor current sensor 
35 that detects the energizing current for the motor 20 
and a detection signal (motor voltage) V M output from 
the motor voltage sensor 36 that detects the energizing 

10 voltage of the motor 20 are input into the EPS control 
apparatus. 

[0055] In the EPS control mode, the EPS control ap- 
paratus 24 calculates the compensation amount for the 
power steering that assists the steering torque depend- 

15 jng of the steering torque Td output by the driver and 
detected in the torque sensor 22, and calculates the 
power steering torque Te as a torque command for out- 
putting the compensation amount to the motor 20. In ad- 
dition, as will be described below, for the EPS control 

20 mode, a predetermined control ratio De (for example, a 
predetermined value equal to or less than 1 00%) de- 
pending on the steering torque Td is set, and the value 
obtained by using the control ratio De to carry out an 
operation on the power steering torque To is sot as the 

25 new power steering torque Te. 

[0056] In addition, as will be described below, the EPS 
control apparatus 23 sets the predetermined control ra- 
tio Ds (for example, a predetermined value equal to or 
less that 1 00%) that depends on the steering torque Td 

30 detected, for example, in the torque sensor 22, and the 
value obtained by using the control ratio Ds to carry out 
an operation on the steering compensating torque Ts in- 
put from the LKAS control apparatus 23 is set as the 
new steering compensating torque Ts. 

35 [0057] In addition, the EPS control apparatus 24 adds 
the power steering torque Te according to the EPS con- 
trol mode and the steering compensating torque Ts ac- 
cording to the LKAS control mode, calculates the com- 
pensating torqueTa, and outputs the motor drive current 

40 for generating this compensating torque Ta via the drive 
circuit (not illustrated) of the motor 20. 
[0058] Below, the processing of the vehicle travel con- 
trol apparatus, and in particular, the operation of the 
LKAS control apparatus 23 and the EPS control appa- 

45 ratus 24, according to the present embodiment will be 
explained with reference to Fig. 2 and Fig. 3. 
[0059] First, the lane markings in a predetermined re- 
gion in front of and in back of the vehicle is recorded by 
a camera 25 provided integrally with the front mirror (not 

so illustrated) inside the front window of the vehicle. In ad- 
dition, in the image recognition processing unit 26, the 
lane markings (white linos) arc recognized based on im- 
age data output by the camera 25. 
[0060] At this time, as shown for example in Fig. 3, 

55 the image recognition processing unit 26, at an appro- 
priate position on the travel path, the curvature 1/R of 
the travel path is calculated from the turning radius R of 
the center line Yc of the travel path. Furthermore, the 
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image recognition processing unit 26 establishes a rel- 
ative coordinate system in which, for example, the cur- 
rent position of the vehicle is made the origin, the for- 
ward direction of the vehicle is made the X axis, and the 
direction perpendicular to this X axis (that is, the 5 
traverse direction of the vehicle) is made the Y axis, and 
calculates the distance Yd (transverse offset amount) 
up to the center line Yc of the travel path from the current 
position of the vehicle on the Y axis and the angle Ah 
(vehicle shift angle) between the X axis and the tangent 
a of the center line Yc at the position of the intersection 
of the center line Yc of the travel path and the Y axis. 
[0061] In addition, the image recognition processing 
unit 26 outputs to the FF control unit 23a of the LKAS 
control apparatus 23 the calculated curvature 1/R of the 
travel path, and outputs to the FB control unit 23b of the 
LKAS control apparatus 23 the transverse offset amount 
Yd and the vehicle shift angle Ah. 
[0062] The FF control unit 23a of the LKAS control ap- 
paratus 23 calculates the basic steering compensating 
torque Tf from the curvature 1/R of the travel path by the 
feed forward control based on their predetermined char- 
acteristics, and outputs the result to the adder unit 23c. 
[0063] In addition, the FB control unit 23b of the LKAS 
control apparatus 23 calculates the corrected steering 
compensating torque Tb based on the transverse offset 
amount Yd and the vehicle shift angle Ah by feedback 
control, and outputs the results to the adder unit 23c. 
[0064] Moreover, the basic steering compensating 
torque Tf is the compensating torque for preserving the 
equilibrium with respect to the cornering force of the ve- 
hicle, and the corrected steering compensating torque 
Tb is the compensating torque for making the vehicle 
travel along the center line Yc of the travel path and pre- 
serving the stability of the vehicle. 
[0065] The adding unit 23a adds the basic steering 
compensating torque Tf and the corrected steering com- 
pensating torque Tb, calculates the steering compen- 
sating torque Ts necessary for making the vehicle travel 
along the lane markings, and outputs the result to the 
limiting value setting unit 41 of the EPS control appara- 
tus 24. 

[0066] The limiting value setting unit 41 of the EPS 
control apparatus sets the limiting value for the motor 
drive current supplied to the motor 20 and the steering 
compensating torque Ts. 

[0067] The first control gain operation unit 42 outputs 
the value obtained by carrying out an operation using a 
predetermined first control gain Kf on the steering com- 
pensating torque Ts to the LKAS control ratio calculating 
unit 43 as the new steering compensating torque Ts. 
[0068] The LKAS control ratio calculating unit 43 cal- 
culates the predetermined control ratio Ds for the LKAS 
control mode based on the steering torque Td detected 
at the torque sensor 22, and the value obtained by using 
this control ratio Ds to carry out an operation on the 
steering compensating torque Ts is output to the adding 
unit 45 as the new steering compensating torque Ts. 



[0069] For example, in the case that the steering 
torque Td is equal to or less than a predetermined first 
torque #T1 , the control ratio Ds is made equal to 1 00%; 
in the case that the steering torque Td is equal to or 
greater than a predetermined first torque #T1 and is 
equal to or less than a predetermined second torque 
#T2, the control ratio Ds tends to decrease; and in the 
case that the steering torque Td is equal to or greater 
than a predetermined second torque #T2, the control ra- 
tio Ds is made equal to 0%. 

[0070] In addition, the EPS control ratio calculating 
unit 44 calculates the predetermined control ratio De for 
the EPS control mode based on the steering torque Td 
detected by the torque sensor 22, and the value ob- 
tained by using this control ratio D3 to carry out an op- 
eration on the power steering torque Te found from the 
steering torque Td, the motor current l M , and the motor 
voltage V M by using a predetermined map 47 Is output 
to the adding unit 45 as the new power steering torque 
Te'. 

[0071] For example, in the case that the steering 
torque Td is equal to or less than a predetermined first 
torque #T1 , the control ratio Ds is made equal to 0%; in 
the case that the steering torque Td is equal to or greater 
than a predetermined first torque #T1 and equal to or 
less than a predetermined second torque #T2, the con- 
trol ratio Ds tends to increase; and in the case that the 
steering torque Td is equal to or greater than a prede- 
termined second torque #T2, the control ratio Ds is 
made equal to 100%. 

[0072] The adding unit 45 adds to power steering 
torque Te' to the steering compensating torque Ts, and 
calculates the compensating torque Ta that is the target 
value of the torque generated by the motor 20. 
[0073] The second control gain operating unit 46 uses 
a predetermined second control gain Ke to carry out an 
operation on the compensating torque Ta, calculates the 
energizing current value necessary for generating the 
compensating torque Ta to the motor 20, and outputs 
the motor drive current based on this energizing current 
value to the motor 20. 

[0074] Moreover, in the present embodiment the 
LKAS control apparatus 23 calculates the steering com- 
pensating torque Ts and outputs the result to the EPS 
control apparatus 24, but in the LKAS control unit 23, It 
is also possible to convert the steering compensating 
torque Ts to a motor drive current and output this to the 
EPS control apparatus 24. 

[0075] The vehicle travel control apparatus 10 ac- 
cording to the present embodiment provides the struc- 
ture described above, and next, the operation of this ve- 
hicle travel control apparatus 10 will be explained with 
reference to the attached figures. 
[0076] Fig. 4 is a flowchart showing the operation of 
the vehicle travel control apparatus 1 0; Fig. 5 is a graph 
showing the change in the delay time TD that depends 
on the change in each graph value of the white line rec- 
ognition flag F_LN1 and the compensation control per- 
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mission flag F_LN2; and Fig. 6 is a graph showing an 
example of the change through time in the generation 
frequency of each event with respect to the ON state 
and OFF state of the travel control when the delay time 
shortening gain GE = 1 and the delay time extending 
gain GR = 1. 

[0077] First, in step S 01 shown in Fig. 4, it is deter- 
mined whether or not the flag value of the white line rec- 
ognition flag F_LN1, which is the result of the image 
processing operation output from the image recognition 
processing unit 26, is 0. 

[0078] In the case that the result of the determination 
is NO, that is, in the case that there exists a recognition 
state in which the white line is recognized, the process- 
ing proceeds to step S 04 described below. 
[0079] In contrast, in the case that the result of the 
determination is YES, that is, in the case that there ex- 
ists a non-recognition state in which the white line is not 
recognized, the processing proceeds to step S 02. 
[0080] Moreover, the flag value of the white line rec- 
ognition flag F_LN1 takes the value 0 in the case, for 
example, that the white line is not recognized because 
of accumulated snow on the travel path, the reflection 
of light on a wot road surface, or the like, or the case in 
which the white line in a tunnel or the like itself has be- 
come covered by dirt. 

[0081] In step S 02, with respect to the delay time TD 
during travel control by the travel control apparatus 1 0, 
for example, when reverting from the OFF state to the 
ON state of the control for making the vehicle travel 
along the recognized white lines, the value obtained by 
subtracting the value obtained by multiplying the ON 
time measuring counter TON by the predetermined de- 
lay time shortening gain GR from the currently set delay 
time TD is set as the new delay time TD. 
[0082] This delay time TD denotes the time from the 
time that the recognition of the white line restarts to the 
actual reversion to the ON state when again reverting 
to the ON state of the travel control to allow recognition 
of white lines in the case that, for example, the travel 
control is in an OFF state that does not allow recognition 
of the white lines, and is set so that reversion to the ON 
state of travel control occurs only in the case that rec- 
ognition of the white line continues over the interval of 
this delay time TD. 

[0083] In addition, the ON time measuring counter 
TON denotes a timer value indicating the continuous 
time interval of the state in which the flag value of the 
white line recognition flag FJ_N1 is 1 , that is, the recog- 
nition state in which the white line is recognized. 
[0084] in addition, in step S 03 : the count value of the 
ON time measuring counter TON is set to zero, and the 
count value is reset. 

[0085] In addition, in step S 04, it is determined wheth- 
er or not the flag value of the white line recognition flag 
F_LN1 , which is the result of an image processing op- 
eration, is 1 . 

[0086] In the case that the result of the determination 



is NO, that is, there exists a non-recognition state in 
which the white line is not recognized, the processing 
proceeds to step S 07 described below. 
[0087] In contrast, in the case that the result of the 
5 determination is YES, that is, there exists a recognition 
state in which the white line is recognized, the process- 
ing proceeds to step S 05. 

[0088] In step S 05, the value obtained by adding the 
value obtained by multiplying the OFF time measuring 

10 counter TOFF by the predetermined delay time extend- 
ing gain GE is added to the current delay time TD, and 
the result is set as the new delay time TD. 
[0089] Here, the OFF time measuring counter TOFF 
denotes a timer value that indicates the state in which 

15 the flag value of the white line recognition flag F_LN is 
0, that is, the continuous time interval of the non-recog- 
nition state in which white lines are not recognized. 
[0090] In addition, In step S 06, the count value of the 
OFF time measuring counter TOFF is set to zero, the 

20 count value is reset. 

[0091] In addition, in stepS 07, it is determined wheth- 
er or not the flag value of the white line recognition flag 
F_LN1 , which is the result of the image processing op- 
eration, is 1 . 

25 [0092] In the case that the result of the determination 
is YES, that is, in the case that there exists a recognition 
state in which the white lines are recognized, the 
processing moves to step S 08, and the count of the ON 
hour measuring counter TON is carried out. Then the 

30 processing proceeds to step S 10 described below. 
[0093] In contrast, in the case that the result of the 
determination is NO, that is, in the case that there exists 
a non-recognition state in which white lines are not rec- 
ognized, the processing proceeds to step S 09, and the 

35 count of the OFF time measuring counter TOFF is car- 
ried out Then the processing proceeds to step S 10. 
[0094] In step S 10, it is determined whether or not 
the count value of the ON time measuring counter TON 
is equal to or greater than the delay time TD, and the 

40 flag value of the white line recognition flag FJ_N 1 , which 
is the result of an image processing operation, is 1 . 
[0095] In the case that the result of the determination 
is Y ES, that is, in the case that the condition for reverting 
to the ON state of travel control is satisfied, the process- 
es ing proceeds to step S 1 1 , the flag value of the compen- 
sation control permission flag F_LN2 is set to 1 , the re- 
verting to the ON stale of the travel control based on the 
recognized white line is permitted, and the sequence of 
processing ends. 

so [0096] In the case that the result of the determination 
is NO, that is, in the case that theconditions for reverting 
to the ON state of the travel control arc not satisfied, the 
processing proceeds to step S 12, the flag value of the 
compensation control permission flag F_LN2 is set to 0, 

55 and the sequence of the processing ends without per- 
mission to revert to the ON state of travel control based 
on the recognized white line. 

[0097] For example, as shown in Fig. 5, along with the 
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15 

passage of time, the road surface condition on which 
the vehicle travels deteriorates, and when there exists 
a non-recognition state in which the white line is not rec- 
ognized, that is, the interval in which the flag value of 
the white line recognition flag F_LN1 becomes 0 be- 
comes long, the delay time TD is extended. Thereby, 
even in the case that the flag value of the white line rec- 
ognition flag F_LN1 becomes 1 and the state reverts to 
the recognition state in which the white line is recog- 
nized, the flag value of the compensation control per- 
mission flag F_LN2 is not immediately set to 1 , and after 
the recognition state of the white line continues for a pre- 
determined time, that is the interval of the delay time TD, 
the flag value of the compensation control permission 
flag F_LN2 is set to 1 , and reverting to the ON state of 
travel control based on the recognized white line is per- 
mitted. 

[0098] At the same time, when the road surface state 
on the vehicle travels is favorable and the interval of the 
recognition state in which the white line is recognized 
becomes long, the delay timeTD is shortened, and im- 
mediately the reversion to the ON state of the travel con- 
trol is set. 

[0099] Hcrc : in the case that the flag value of the white 
line recognition flag F_LN1 has changed from 1 to 0, 
depending on the continuous time interval of the recog- 
nition state (that is, the count value of the ON time meas- 
uring counter TON) where immediately before the flag 
value of the white line recognition flag F_LN 1 was 1 , the 
delay time TD is shortened. In contrast, in the case that 
the flag value of the white line recognition flag FJ_N1 
has changed from 0 to 1 , depending on the continuous 
time interval of the non-recognition state (that is, the 
count value of the OFF time measuring counter TOFF) 
where immediately before the flag value of the white line 
recognition flag F_LN 1 is 0, the delay time TD is ex- 
tended. 

[01 00] Furthermore, the delay time TD is added to the 
count value of the ON time measuring counter TON and 
can be shortened depending on a predetermined delay 
time shortening gain GR. Also, the delay time TD is add- 
ed to the count value of the OFF time measuring counter 
TOFF and can be extended depending on a predeter- 
mined delay time extending gain GE. Specifically, by 
setting each of the gains GR and GE to appropriate val- 
ues, it is possible to suppress frequent switching be- 
tween the ON state and the OFF state of the travel con- 
trol based on the recognized white line, and it is possible 
to prevent the driver from feeling worried. 
[0101] For example, as shown in Fig. 6, by setting 
each of the gains GR and GE to 1 , frequent switching 
between the ON and OFF state of the travel control can 
be suppressed, while in contrast when, for example, the 
delay time shortening gain GR is increased, the frequen- 
cy of the ON state increases, and the driver may feel 
worried. 

[0102] As described above, according to the vehicle 
travel control apparatus 10 in the present embodiment, 



even in the case that the flag value of the white line rec- 
ognition flag FJJM1 changes and there is a change to 
the recognition state in which the white line is recog- 
nized or the non-recognition state in which the white line 

5 is not recognized, and the flag value of the compensa- 
tion control permission flag FJ_N2 is not changed im- 
mediately after the recognition state or the non-recog- 
nition sate continues over the interval of a predeter- 
mined delay time TD, a change from the ON state or the 

10 OFF state of the travel control is permitted. 

[0103] Thereby, even in the case that the flag value 
of the white line recognition flag F_LN1 switches fre- 
quently due to the condition of the road surface that is 
traveled or the like, the frequent switching of the flag 

is value of the compensation control permission flag 
F_LN2 that accompanies this change can be prevented, 
the switching to the ON state or the OFF state of the 
travel control can be carried out at an appropriate fre- 
quency, and imparling a feeling of discomfort to Ihe driv- 

20 er during travel control can be prevented. 

[0104] Further, in addition to the ON time measuring 
counter TON and the OFF time measuring counter 
TOFF in the previous processing by being able to up- 
date this depending on a predetermined delay time 

25 shortening gain GR or a delay time extending gain GE, 
it is possible to determine even more suitably whether 
or not there exists a state to which the execution of the 
travel control can be applied. 

[01 05] Moreover, in the present embodiment, the ON 

30 state and the OFF state of the travel control were 
switched depending on the flag value of the compensa- 
tion control permission flag F„LN2, but the embodiment 
is not limited thereby. For example, like the flag diagram 
showing the change over time of the delay time TD 

35 showed in Fig. 7, a predetermined threshold delay time 
TH_TD can be set for the delay time TD , and at the point 
in time that the delay time TD exceeds the threshold de- 
lay time TH_TD, for example, the road surface condition 
during travel has worsened and it is determined that sta- 

40 bly carrying out recognition of the white line has become 
difficult, and the flag value can be set so as to revert to 
the OFF state of the travel control. 
[01 06] In addition, in the present embodiment, like the 
graph showing the change of the first control gain Kf de- 

45 pending on the delay time TD shown in Fig. 8, in the 
case that that delay time becomes long, the first control 
gain Kf, that is, the value of the operation support rate 
by the travel control, is lowered, and carrying out exces- 
sive travel control can be suppressed when stable white 

50 line recognition becomes difficult. 

[0107] Furthermore, in the present embodiment, like 
the graph showing the change in the deviation warning 
start threshold TH1 and the driver attention determining 
threshold TH2 depending on the delay time TD shown 

55 in Fig. 9, in the case that the delay time TD becomes 
long, it is determined that the road surface condition dur- 
ing travel is worsening, and the deviation warning start 
threshold TH 1 for determining whether or not to notify 
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the driver that the vehicle is deviating from the prede- 
termined travel region is lowered, and the warning can 
be set so as to be easily output. Similarly, in the case 
that the delay time has become long, it is determined 
that the road surface condition during travel is worsen- 
ing, the driver attention determining threshold TH2 for 
determining whether or not to notify that the driver at- 
tention is lowering is lowered, and can be set so that 
determining that the driver attention is lowering is easy 
to determine. 

[0108] Moreover, the deviation warning start thresh- 
old TH1 can denote a predetermined threshold value 
with respect to the transverse offset amount Yd de- 
scribed above, and for example, as shown in Fig. 10, it 
can be a predetermined threshold value with respect to 
the distance LD from the current position of the vehicle 
on the Y axis to the border line Ye of the travel path. 
[0109] In addition, in the present invention, the steer- 
ing torque Td of the driver is compensated, but of course 
this can be applied to the automatic operation as well. 
[01 1 0] As explained above, in a first aspect of the ve- 
hicle travel control apparatus of the present invention, 
even in the case that the quality determination in the 
recognition condition determining device switches fre- 
quently, it is possible to prevent the accompanying the 
possibility of execution of the travel control from switch- 
ing frequently, and the recognition condition determining 
device appropriately sets the possibility of execution of 
the travel control such that it is appropriately switched 
depending on each continuation condition of a favorable 
determination or unfavorable determination, and there- 
by it is possible to prevent the driver from feeling dis- 
comfort. 

[01 1 1 ] Furthermore, in a second aspect of the vehicle 
travel control apparatus of the present invention, the 
travel control device can determine the possibility of ex- 
ecuting travel control by suitable determining whether 
or not it is in a state appropriate for executing the travel 
control using the result of the recognition of the travel 
path recognizing device based on the reference time, 
and thereby it is possible to prevent making the driver 
feel discomfort while travel control is being executed. 
[0112] Furthermore, in a third aspect of the vehicle 
travel control apparatus of the present invention, for ex- 
ample, in the case that the favorable determination in 
the recognition condition determining device switches 
frequently, the travel control device determines that a 
state that is appropriate for executing travel control us- 
ing the result of the recognition of the travel path recog- 
nition device does not exist, and frequent switching of 
the possibility of execution of the travel control can be 
prevented, and thereby it is possible to prevent making 
the driver feel discomfort while the travel control is being 
carried out. 

[0113] Furthermore, in a fourth aspect of the vehicle 
travel control apparatus of the present invention, the 
possibility of execution of the travel control can be 
switched even more appropriately for example, by al- 



lowing updating depending on the ratio of the increase 
or the ratio of the decrease of the reference time in ad- 
dition to each continuous time interval of the favorable 
determination when updating the reference time that 

5 serves as the delay time or the like when switching the 
possibility of execution of the travel control. 
[0114] Furthermore, in a fifth aspect of the vehicle 
control apparatus of the present invention, the switching 
timing of the possibility of execution of the travel control 

10 can be appropriately set, and at the same time, the com- 
pensation proportion of the steering torque can be set 
to an appropriate value, and it is possible to prevent 
even further making the driver feel discomfort during 
travel control. 

15 [0115] Furthermore, in a sixth aspect of the vehicle 
travel control apparatus according to the present inven- 
tion, during the condition suitable to executing the travel 
control, the steering of the driver is appropriately assist- 
ed during travel on a high-speed highway during clear 

20 or rainy weather or the like. 

[01 16] Furthermore, in a seventh aspect of the vehicle 
travel control apparatus according to the present inven- 
tion, the deviation determining device carries out suita- 
ble deviation determination depending on whether or 

25 not thee exists a condition requiring caution during travel 
by updating the reference position based on the result 
of the quality determination by the recognition condition 
determining device. 

[0117] Furthermore, in an eighth aspect of the vehicle 
so travei control apparatus according to the present inven- 
tion, the smaller the continuous proportion of the favo- 
rable determination, the easier it becomes to determine 
that the possibility the vehicle will deviate is high due to 
the reference position approaching the lane marking on 
35 the travel path. Depending on the results of this deter- 
mination, it becomes possible to notify the driver about 
the necessity of caution during travel at a more suitable 
timing. 

[0118] Furthermore, in a ninth aspect of the vehicle 
40 travel control apparatus according to the present inven- 
tion, the driver attention determining device can carry 
out suitable driver attention determination depending on 
whether or not there exists a condition requiring caution 
during travel by updating the reference value based on 
45 the result of the quality determination by the recognition 
condition determining device. 

[0119] Furthermore, in a tenth aspect of the vehicle 
travel control apparatus according to the present inven- 
tion, the smaller the continuous proportion of the quality 

50 determination by the recognition condition determining 
device, the driver attention determining device deter- 
mines thatthcrc exists a condition requiring caution dur- 
ing travel, and updates the reference value so that it is 
easy to determine that the driver attention is decreasing. 

55 Thereby, it is possible to notify the driver that caution 
during travel is required at a more suitable timing. 
[0120] The invention carries out appropriate travel 
control so that a vehicle travels along recognized lane 
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markings, and at the same time, prevents making the 
driver feel discomfort during travel control. In the case 
that the white line recognition becomes not possible, the 
delay time TD is shortened depending on a previous 
continuous time interval of a recognition state. In the 
case that the white line recognition flag becomes pos- 
sible, the delay time TD is extended depending on the 
previous continuous time interval. In the case that the 
count value of the ON time measuring counter TON is 
equal to or greater than the delay time TD and the white 
line recognizing is possible, the compensation control is 
permitted, and reversion to the ON state of the travel 
control based on recognized white lines is permitted. 



Claims 

1 . A vehicle travel control device comprising: 

a travel path recognizing device which recog- 
nizes the travel path of the vehicle; 
a recognition condition determining device 
which determines whether or not the recogni- 
tion condition of said travel path recognizing 
device is good; and 

a travel control device which determines appro- 
priateness for executing the travel control for 
the vehicle using the determination results of 
the recognition condition of said travel path rec- 
ognizing device based on the results of the de- 
termination of said recognition condition deter- 
mining device; 

wherein, said travel control device determines 
the appropriateness of executing the travel control 
for the vehicle based on at least any one of a con- 
tinuous conditions determined by said recognition 
condition determining device whether the recogni- 
tion condition is favorable or unfavorable. 

2. A vehicle travel control device according to claim 1 , 
wherein said continuous condition by said recogni- 
tion condition determining device is the continuous 
time interval from the time when the recognition 
condition determining device starts determining 
whether the recognition condition is favorable or 
not, and 

said travel control device determines the ap- 
propriate time for executing the travel control of the 
vehicle based on a reference time that is increased 
or decreased depending on said continuous time in- 
terval. 

3. A vehicle travel control apparatus according to 
claim 2, which comprises a reference time update 
device that decreases said reference time in the 
case when said recognition condition determining 
device determines the recognition condition is favo- 



rable and increases said reference time in the case 
when said recognition condition determining device 
determines the recognition condition is unfavora- 
ble, and said travel control device compares said 

5 reference time with the appropriate time interval 
that is the continuous time interval from the start 
time of determining that said recognition condition 
determination device determines that the recogni- 
tion condition is favorable, and when said favorable 

10 determination continuous time interval is longer 
than said reference value, the execution of the trav- 
el control of the vehicle is permitted. 

4. A vehicle travel control apparatus according to 
is claim 3, wherein said vehicle travel control device 
is capable of changing at least one of either the ratio 
of the decrease when decreasing said reference 
time in the case that the determination by said rec- 
ognition condition determining device is favorable 
20 or the ratio of the increase when increasing said ref- 
erence time in the case that the determination by 
said recognition condition determining device is un- 
favorable. 

25 5. A vehicle travel control apparatus according to 
claims 1 comprising: 

an actuator that drives a steering mechanism 
that can steer the front steering wheels of the 
30 vehicle; and 

a drive control device that drives said actuator 
such that the vehicle travels along said travel 
path that has been recognized by said travel 
path recognizing device; 

35 

wherein said drive control device updates the 
assisting proportion when assisting said steering 
torque based on the result of the determination of 
said recognition condition determining device. 

40 

6. A vehicle travel control apparatus according to 
claim 5 wherein, the larger the continuing proportion 
lasts while the determination by said recognition 
condition determination device is favorable, the 

45 larger said assisting proportion for assisting the 
torque increases. 

7. A vehicle travel control apparatus according to 
claims 1 , comprising: 

50 

a deviation determining device that recognizes 
the position of the vehicle in the traverse direc- 
tion of the travel path based on the result of the 
recognition of said travel path recognizing de- 
55 vice, and when the position of this vehicle ar- 

rives at a predetermined reference position that 
indicates the deviation from the travel path, that 
determines there is a possibility that the vehicle 
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deviate from the travel path, 

wherein said deviation determining device up- 
dates said reference position based on the result of 
the determination of said recognition condition de- s 
termining device. 

8. A vehicle travel control apparatus according to 
claim 7 wherein the smaller the continuous propor- 
tion of the favorable determination by said recogni- 10 
tion condition determining device, said deviation 
determining device updates said reference position 
such that, the possibility that the vehicle deviate 
from the travel path is easily determined. 

9. A vehicle travel control apparatus according to 
claims 1, further comprising: 

a torque detection device that detects the steer- 
ing torque input by the driver; and 
a driving attention determining device that de- 
termines whether or not the driving attention of 
the driver decreases by comparing the condi- 
tion of the change in said steering torque and 
a predetermined reference value, 

wherein said driver attention determining de- 
vice updates said reference value based on the re- 
sult of the determination of said recognition condi- 
tion determining device. 

10. A vehicle travel control apparatus according to 
claim 9 wherein the smaller the continuous propor- 
tion of the favorable determination by said recogni- 
tion condition determining device, said driver atten- 35 
tion determining device updates said reference val- 
ue so that it is easy to determine that said driver 
attention is decreasing. 
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